Endothelialization and flow conditioning of fibrin-based media-equivalents.
It is generally accepted that endothelialization and subsequent development of a functional endothelium are of paramount importance to the success of any bioartificial artery. In this study, we aimed to assess the ability of smooth muscle cell-remodeled, fibrin-based media-equivalents (MEs) to be endothelialized, examine the morphological changes of endothelial cells (ECs) associated with exposure to physiologically-relevant shear stress in a custom-built bioreactor, and determine if adherent ECs are capable of withstanding average physiological shear stresses. It was found that MEs could be readily endothelialized with surface coverages of 98.8 +/- 0.9% after two days, and the ECs expressed von Willebrand factor. Furthermore, EC retention remained high (steady: 96.5 +/- 4.4%, pulsatile: 94.3 +/- 4.3%) under exposure to physiologically relevant shear stresses for 48 h. The results indicate that these MEs are conducive to generating an EC monolayer, with the ECs possessing adhesion strength sufficient to withstand physiological shear stress and maintain a normal phenotype.